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ABSTRACT 



The physical properties of diacetin fats such as diaceto- 
palmitin, diacetostearin, and diacetoarachidin, diaceto- 
behenin are modulated by mixing them with about 10% 
to about 16% crystal modifier fats that are triglycerides 
bearing one short C2 to C4 acid residue and two long, 
saturated Ci6 to C22 fatty acid residues per molecule. 
The modified diacetin fats, which exhibit improved 
snap, gloss, hardness, bloom resistance, and mold re- 
lease, are suitable for use in edible coatings, especially 
confectionery coatings. 

24 Claims, 5 Drawing Sheets 
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use of lecithin is to control viscosity in chocolate coat- 
CRYSTAL MODIFIERS FOR DIACETIN FATS ings, and when used in concentrations of about 0.3 to 

0.5%, it minimizes the amount of cocoa butter needed in 
RELATED U.S. APPLICATION DATA chocolate and improves the quality of candy products 

This is a continuation-in-part of co-pending U.S. ap- 5 (^*» P a S e 47). 
plication Ser. No. 07/804,140, filed Dec 6, 1991, now & would be desirable to further reduce or eliminate 
U.S. Pat. No. 5,258,197 hereby incorporated in its en- the amount of cocoa butter in confectionery products 
tirety by reference, which was a continuation-in-part of because it is expensive and ordinarily requires temper- 
U.S. application Ser. No. 07/624,056, filed Dec. 7, 1990, ing under controlled conditions. It would also be desir- 
now abandoned, which was a continuation-in-part of 10 able to prepare confectionery fats using acetoglyce- 
U.S. application Ser. No. 07/410,161, filed on Sep. 20, rides, which have recently been shown to be low in 
1989, now abandoned. calories (co-pending U.S. application Ser. No. 

This is also a continuation-in-part of co-pending U.S. 07/804,140, cited above), 
application Ser. No. 07/732,518, filed Jul. 19, 1991, 

hereby incorporated in its entirety by reference, which 15 BACKGROUND ART 

was a continuation-in-part of U.S. application Ser. No. During the 1950's some fats were prepared by substi- 
07/555,902, filed Jul. 20, 1990, now abandoned, and tuting acetic acid for a portion of the fatty acids occur- 
above-mentioned U.S. application Ser. No. 07/624,056, ^ ordinary fats or oils, thus producing what were 

filed Dec. 7, 1990, now abandoned. name d "acetoglycerides" (Feuge, * O., Food 

DESCRIPTION 20 Technology 9: 314-318 (1955)). Feeding studies indi- 

cated that the nutritive value of mono- and diacetin fats 
TECHNICAL FIELD were essentially the same to animals as those fed the 

This invention relates to a new class of crystal modifi- corresponding conventional triglycerides (Mattson, F. 
ers that improve the crystal structure and the palatabil- H., et al., J. Nutr. 59: 277-285 (1956)). 
ity of confectioners* coatings made with acetoglyce- Acetostearins are waxy fats having high, sharp melt- 
rides, ing points, limiting their applications in food products. 

Because cocoa butter is hard and nongreasy at ordi- One study described the fats as "highly flexible" and 
nary temperatures, with a melting point below the tern- elastic; at a temperature of 22° C, they could be 
perature of the human body, it is preeminently suitable stretched more than 800% (Feuge, R. O., et al., J. 
for a coating fat for confections. Cocoa butter is brittle 30 Amer. Oil Chem. Soc. 29: 1 1-14 (1952)). When chewed 
below about 27* C; slightly above this temperature it m the mouth, diacetostearin has been described as 
softens and melts. The melting point of cocoa butter "somewhat like a gum" (U.S. Pat No. 2,615,160 to 
depends on the crystal modification in which it exists. A Baur> column 7, Une 55). Though initially suggested for 
sample that has been quickly chilled solidifies to an a variety of edible products, including coatings and 
unstable crystal form which liquefies if suddenly heated possibly chocolate coatings, as well as in icings and 
to a temperature as low as 20° to 25° C. However, if ^ spray oiis for crac kers, as edible "beeswax" 

heating is carried out gradually to permit transforma- for synthetic honey> ^ ^ edibie chewing gum base, and 
uonofthefatto itshi^estmeltog fonn the melting ^ protective coa tings for products such as fruits, 
pomt is usually about 35 to 36 C. (for a brief revxew, cheese, preserves, and meats (U.S. Pat. No. 2,615,160 to 
see Bailey's Industrial Oil and Fat Products, 4th ed 40 B commn ? ^ 59 to ^ the disclosures ^ not 

pages provide products ^ * e toctionalit y ***** for 

t0 ™ , i_ ir 1. ^ • •* 1 quality confectionery fats. 

The polymorphism of wcoa butter is ^complex, The diacetostearin of U.S. Pat. No. 2,615,160 is waxy 
and a m part responsible for the umque meltmg behav- unacceptable for use as a confec- 

Zlm^fJ^l^l %Z C Z™tlLl?Z tionery coating, and acetodistearin tends to bloom and 

crystalline forms, desirable gloss, bloom resistance, ana , J f ' r ^ ^ . c 

acceptable melting characteristics are observed when 1S *° wax * In ff <* 2°** co ^ on - 

the crystalline forms are stable, and these are generally cry coatmgs and chocolates should have snap. Quality 

achieved by careful tempering of the fat. confectionery coating also melt m the mouth without 

Many fats, including cocoa butter, form "alpha" crys- 50 waxmess and preferably exhibit some glossiness. Pre- 

talTwherthey are rapidly cooled from a melt Such { ™f* confectionery products contract on cooling to 

crysta ls are characteristically a lo osely pack ed, ex- ftatate demolding. Dull, waxy diacetosteniis are diffi- 

tended network of molecules that are tlerrnddynami- cult "> <? em °l d and so they do not exhibit these desirable 

cally unstable and tend to convert to more stable beta properties. 

prime or beta forms that are more closely packed. Con- 55 Thus, in the intervening decades, waxy acetoglyce- 

fectionery fats having more stable crystal forms are ride * have heen primarily used, not as confectionery 

prepared by cfMitTnllmp cooling and/or tempering, and f ats» but as protective coatings, thin films, moisture 

h y siHrfinr CTnaii Quantities of crystal modifiers. barriers and plasticizers. Some compositions of this 

Crystal modifiers such as, for example, sorbitan fatty nature are referred to as "hot melts" and may contain 

acid esters, ethoxylated sorbitan fatty acid esters, mono- 60 antibiotics (U.S. Pat. No. 3,192,057 to Hines and Shirk) 

and di-glycerides, acetylated tartaric acid esters of or polymeric materials (U.S. Pat. No. 3,388,085 to 

monoglycerides, sucrose and citric acid esters, and leci- Levkoff and Phillips) to prolong the life of the coating, 

thin, can retard the hardening rate, check the loss of Recent research in this laboratory has shown that 

gloss and the formation of bloom, reduce panning time, acetoglycerides bearing long (Ci6 to C24)> saturated 

improve palatability and appearance, control crystalli- 65 pendant groups such as the acetostearins are low in 

zation and stabilize mixtures of confectionery fats calories (U.S. application Ser. No. 07/804,140, cited 

(Alikonis, J. J., Candy Technology, AVI Pub. Co., above). Therefore, it would be desirable to have crystal 

Westport, Conn. 1979, page 46). A major commercial modifiers that modulate the waxy, rubbery properties of 
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acetoglycerides, especially diacetostearin, so that these butter ( — 8 — ). Freshly prepared coatings exhibit 
fats can be employed in confectionery coatings. waxiness, and within a few days at room temperature, 

the waxiness increases. 

DISCLOSURE OF THE INVENTION . . , , w 

FIG. 4 shows DSC solid fat indices of chocolate 

An object of the present invention is to provide ways 5 coating compositions prepared using diacetostearin 
to modulate the properties of diacetin fats such as diace- containing 13% acetodistearin freshly made 
tostearin so the fats can be employed in confectionery (-« A, — ), after storage 10 weeks at 24° C. (.."O—*0> 
coatings such as chocolate coatings. and after storage 4 months at 24° C. ( -), com- 

It is a further and principal object of the present in- pared with a control coating prepared using tempered 
vention to provide crystal modifiers for diacetin fats. 1° cocoa butter (—&—■). The coating hardens over a 

It is another object of the invention to provide con- period of weeks to a state closely resembling tempered 
fectionery products coated with low calorie aceto- cocoa butter, and exhibits good snap, hardness and 
glyceride coatings that demold easily and that have improved mold release in comparison with coatings 
snap, hardness and gloss without waxiness and rubberi- prepared with 3% acetodistearin. 
ness. 15 FIG. 5 shows Instron TM puncture (A, maximum 

These and other objects are accomplished by the stress in dyne/cm 2 X 10 6 ) and three point bend (B, maxi- 
present invention, which provides c rystal modifiers for mum stress and C, Young Modulus in dyne/cm 2 X 10 6 ) 
the diacetin fats diacetopalmitin, diacetostearin, data on chocolate bars formulated with diacetin fat 
diacetoarachidin, diacetobehenin, and mixtures of these. (AAs), diacetin containing 12.6% acetodistearin, and 
The c rystal modifiers are acetylated, propylated, and diacetin containing 25% acetodistearin. 
butylated long chain, satoated di^ycerides, Le, tri- FOR CARRYING OUT THE 

glycendes bearing one C2to to C4 short acid residue and INVENTION 
two long Cie to C24, preferably Cis to C22, saturated 

fatty acid residues. In the practice of this invention, the physical proper- 

Denoting the short moiety as S and the long as L, 25 ties of diacetin fats are modified by admixing them with 
preferred confectionery coatings of this invention con- about 10 to about 1 8 weight % of a crystal modifying fat 
tain a sweetener, a flavor, and a fat ingredient compris- comprising triglycerides bearing one short C2 to C*acid 
ing about 70% to 95%, more narrowly about 83% to residue and two long, saturated Cie to C24, preferably 
about 90%, of a diaceto glyceride and about 5% to 30 Cu to C22, fatty acid residues per molecule. Mixtures of 
30%, more narrowly about 10% to about 16%, of a the crystal modifying fat with the diacetin fat yield a 
SLL/LSL crystal modifier fat. In one especially pre- coating fat having desirable properties for confections, 
ferred embodiment, the coating fat comprises diacetos- By the term "diacetin fat" is meant fats bearing two 
tearin containing about 10% to about 18% acetodistea- acetic acid residues and one long, saturated Cie to Cm 
^ 35 fatty acid residue per molecule. Diacetin fats can be 

Confectionery coatings prepared with the improved triglycerides having the acetyl residues on the 1- and 
diacetin fats of this invention are disclosed. These coat- 2-positions or on the 1- and 3-posrtions, or a mixture of 
ings exhibit good snap, hardness and gloss and demold these. Example diacetin fats include diacetopalmitin 
easily, yet are lower in calories than typical confections (diacetylpalmitoyl glyceride), diacetostearin (diacetyl- 
prepared with conventional fats such as cocoa butter. 40 stearoyl glyceride), diacetoarachidin (diacetyl-arachid- 
Moreover, coatings made with the fat compositions of oyl glyceride), diacetobehenin (diacetyl-behenoyl glyc- 
this invention e xhibit bloom resistance and eliminate the eride), and mixtures of these. Preferred diacetin fats 
need for tempering! ' * contain at least about 75% diacetostearin, preferably at 

Methods for modifying the crystal structure of diace- least about 85% diacetostearin. 
tostearins are also disclosed. 45 Crystal modifying fats are triglycerides bearing one 



short C2 to <~4 acid, residue and two long, saturated C16 
BRIEF DESCRIPTION OF THE FIGURES t0 c 24 , preferably Ci 8 to C22, fatty acid residues per 
FIG. 1 shows differential scanning calorimetric molecule. Denoting the short residue as "S" and the 
(DSC) solid fat indices of freshly made confectioners* long as "L", the crystal modifying fats are either LLS 
coatings prepared using diacetcstearin containing 3% 50 or species or a mixture of LLS and LSL species 
acetodistearin (— A-->, diacetostearin containing described by the following formulae: 
13% acetodistearin ( and diacetostearin con- 
taining 30% acetodistearin ( — ) compared with a CH20(CO)L CH20(CO)L 

control coating prepared using tempered cocoa butter CHOfCO>L CHO(CO)S 

C B )• 55 I I 

FIG. 2 shows DSC solid fat indices of chocolate ch 2 o(co)s ch 2 o(co)l 

coating compositions prepared using diacetostearin (LLS) 0-SL) 
containing 2% acetodistearin freshly prepared 

( — £ — ), after storage 2 weeks at 24° C. (—><*> ), where each L, independently, is a long chain saturated 

and after storage 2 months at 24° C. ( -), com- 60 aliphatic group having between 15 and 21 carbons, 

pared with a control coating prepared using tempered derived from a fatty acid having 16 and 24 carbons; and 
cocoa butter ( — B— ). The coating exhibits softness each S, independently, is a short chain group having 1 
and pliability, and changes only slightly after a year's to 3 carbons, derived from an acid having 2 to 4 car- 
storage, bons. 

FIG. 3 shows DSC solid fat indices of chocolate 65 Crystal modifying fats may also contain from 0 to 5%, 

coating compositions prepared using diacetostearin more narrowly about 1 to about 3%, LLL. 

containing 30% acetodistearin freshly made * Short acid residues have 2 to 4 carbons. Short resi- 

( — — ) t after storage 2 days at 24' C. ( Q ), dues are derived from carboxylic acids of the formula 

and after storage 4 days at 24° C ( ), compared SCOOH, where S is a short chain aliphatic group hav- 

with a control coating prepared using tempered cocoa ing 1 to 3 carbons. As denoted herein, where triglycer- 
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ides are described as bearing pendant groups derivied ters. The diacetin and crystal modifying fats are then 

from acids having 2, 3, or 4 carbons, compositions de- mixed together. 

rived from acids having predominantly 2, 3, or 4 car- Alternatively, a coating fat mixture comprising about 
bons are included. Acylation of a glycerol hydroxyl by 70% to about 95%, more narrowly about 83% to about 
acid SOOOH results in the attachment of short chain S 5 90%, of a diacetin fat and about 5% to about 30%, more 
to the glycerol backbone by means of an ester linkage narrowly about 10% to about 16%, of a crystal modify- 
(— O— <CO)— ). Where there is more than one short m g fat may be prepared by mteresterifying long chain 
group attached to a glyceride, the groups may be the triglycerides with triacetin for such time and under such 
same or different. As used herein, the term "acid resi- conditions that triglycerides bearing long and short 
due" refers to an acyl group comprising a short chain 1° residues form. Because of limited solubility of triacetin 
'portion, here S, and a carbonyl group. m hydrogenated oils, a solvent is employed in one em- 
Short chain S may be straight or branched Short bodiment. Since the use of solvents is not preferred for 
chain S may be derived from any synthetic or natural to preparation of fats for edible coatings, however, a 
organic acid including, but not limited to acetic (etha- preferred synthesis is a single phase interesterification 
noic), propionic (propanoic), butyric (butanoic), and 15 between a liquid feedstock oil and triacetin, followed by 
the like acids. As used herein, chemical names include hydrogenation. 

isomeric variations; for example, "butyric acid" in- Starting materials for triglyceride preparations may 

eludes normal-butyric acid (butanoic) and iso-butyric be obtained commercially or isolated from natural 

(2-methylpropanoic) acid, and so forth. Preferred acids Alternatively, component triglycerides may be 

are acetic, propionic, and butyric acids, and mixtures of 20 * olate * &<>m natural or processed fats or oils, or frac- 

Hons thererof Isolated or prepared triglycerides are 

The long saturated pendant groups are derived from techniques known to those skilled in the 

fatty acids of the formula LCOOH, where L is a satu- art These mclude, but are not limited to steam deodor- 

rated aliphatic group having 15 to 23 carbons. L groups „ J"* 0 * frac * 0 * d ^t^hzation, disfcUafcon, chroma- 

« j ^ . r . f t 25 tography, and the like. Example purifications are illus- 

may be derived from any synthetic or natural, straight trated hereafter 

or branched saturated organic acid inclfflmg, but not ^J^fats and crystal modifying fats may be inco r> _ 

hunted to pato (hexadec^noic), stearic (octadeca- d . coatin c y omposition ; al the sole fat ingre^ 

noic) arachidic (eicosanoxc), behemc (docosanoic) and £ Qr fa ^^/^ moihcT fat ^d/or fat 

the like acids. L groups may ako be derived by hydro- 30 0ther fats kclude butt cocoa butt 

genatmg unsaturated acids of the formula UCOOH, triglycerides rich m Ughl y desirable or essential fatty 

where U is a Qs to C19 unsaturated group, mcluding, ^ such ^ okic> Mq1c{q> fa^c, or eicosapenta- 

but not limited to palmitoleic (9-hexadecenoic), oleic enoic ^ triglycerides bearing fatty acids fovrng ben . 

(cis-9-octadecenoic), vaccemc (trans-1 l^ctadecenoic), efidal attri b utes such as those ass ociated with conju- 

hnoleic (cis, <^-9,12K)Ctadecedienoic), hnolenic 35 ted linoleic acid isomerS) medium chain triglycerides 

(9,12,15^tadecamnoic and 6,9,12-octadecatnenoic), md the ^ Qther fat my heretofore 

eleosteanc (9, 1 1, 13-octadecatnenoic), arachidomc SU g ge sted as edible fat replacements, including, but not 

(5,Ml,14.eicosatetraenoic), and the like acids. limited to, sugar esters, neoalkyl esters, polyglycerol 

The various L and U groups can be derived from esters, malonate esters, propoxylated glycerols, re- 

mixtures of fatty acids obtained from natural oils such as ^ carboxy/carboxylates, polyvinyl alcohol esters 

soybean, safflower, sunflower, sesame, peanut, corn, ^d tbe 

olive, rice bran, mustard seed, cottonseed, poppyseed, When employed either alone or in products with 

rapeseed, marine, meadowfoam and the like oils; fats otner f atSj ^ diacetin fat and crystal modifying fat 

such as babassu nut oil, palm oil, palm kernel oil, tallow, mixture (hereinafter referred to as "modified diacetin 

lard, shea butter, dairy butter; or plant waxes such as 45 f at ») j s desirably added to the coating composition in 

jojoba. Fat mixtures and/or fractions, crystallized fats, amounts effective to reduce the calories in the coating, 

interesterified fats and mixtures of these may also be For example, a 25% or greater replacement of the usual 

employed. fat component can be effective for this purpose, and 

Especially preferred crystal modifying fats inc lude replacements of at least 50% are desired in many cases, 

acetodisteann (acetyi-aistearoyl glyceride;, propiodis- 50 An especially preferred embodiment employs the modi- 

tearin (propionyKdistearoyl glyceride), butyrodistearin fi ed diacetin fat as at least about 90% of the fat ingredi- 

(butyro-distearoyl glyceride), and mixtures of these. ent in the food product, or, in another embodiment, as 

Thus, where natural oils are employed as a source of L the only fat ingredient 

groups, hydrogenated tats having at least about 70%, in chocolate-like coatings, modified diacetin fats are 

preferably at least about 80%, stearic acid residues such 55 also employed in amounts effective to reduce bloom, 

as, for example, hydrogenated peanut oil, hydrogenated i. e ., in amounts that reduce visually apparent bloom at 

olive oil, hydrogenated soybean oil, hydrogenated ses- least about 35%, preferably at least about 50%. Pre- 

ame oil, and hydrogenated corn oil are especially desir- ferred embodiments reduce visually apparent bloom by 

able, Other embodiments employ L moieties derived at least about 90% over two or three temperature 

from hydrogenated fats having at least about 90% stea- 60 (warming and cooling) cycles. As is familiar to the 

ric acid residues, such as hydrogenated sunflower oil, skilled artisan, bloom is a separation of fat crystals from , 

hydrogenated safflower oil and hydrogenated canola. the matrix of a chocolate coating, generally caused by 

Diacetin and crystal modifying fats for coatings may separation of cocoa butter from the matrix and extru - 

be prepared using synthetic procedures known to those sion or recrystalliz ation of fat to or on the surface, fonri- 

skilled in the art, such as, for example, directly esterify- 65 in^ wiute lasers 6r splotches. Bloom is usually ascribed 

ing glycerol or glycerol esters with fatty acids, fatty to partial liqueflcation (due, for instance, to temperature 

acid halides (notably chlorides) or fatty acid anhy- fluctuations) and then recrystallization of the fat which 

drides, or transesterifying glycerol with fatty acid es- sometimes migrates to the surface. Although tempering, 
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the formation of stable crystals via a commonly used eggs, gelatin, cornstarch or other starch such as potato 

cooling and slow heating process, can help in retarding or rice, fruits and nuts, molasses, and colorings. Leci- 

bloom, bloom remains a recurring problem in the choc- thin at a level of about 0.5% lowers the viscosity of the 

olate confection industry. coating and facilitates enrobing; other emulsifiers may 

Surprisingly, it has been found that, though many of 5 be employed. Sorbitan fatty acid esters such as sorbitan 

the crystal modifying fats such as acetodistearin exhibit tristearate used at levels, for example, of about 1 to 

bloom, the diacetin fats do not, nor do this invention's about 10 weight percent, more narrowly about 1.5 to 

blends of diacetin fats with crystal modifying fats. Thus, about 4 weight percent can be added to increase the 

chocolate-like confectionery products prepared with hardness of the coatings. Example coatings are illus- 

the modified diacetin fats of this invention do not ex- 10 trated in the next section. 

hibit visually apparent bloom after at least six months on Coatings prepared with the modified diacetin fats of 

the shelf. Moreover, especially preferred confections tMs mvention exhibit a number of desirable characteris- 

can withstand fluctuations in temperature that usually tics. With crystal modifier levels of about 10% to about 

give rise to bloom in ordinary chocolate confections 20%, the modified diacetin fats exhibit surprisingly 

even when the modified diacetin fat coating has been 15 good ^ t rubbery unmodified diacetin fats do not 

quench cooled during manufacture. have, yet ^ compositions are sufficiently hard to be 

Confectionery coatings made with the modified used ^ confectionery coatings. The compositions have 

diacetin fats of this invention ordinarily contain a sweet- a pleasant crunchy texture, and also surprisingly exhibit 

ener and a flavoring in addition to the fat component. a ^ oss not observed in compositions containing unmod- 

The sweetener can be a natural sweetener such as a 20 diacetin fats. 

sugar, primarily sucrose, glucose, fructose, and maltose, Furthermore, confectionery compositions containing 

honey, or any one of known artifical sweeteners mclud- modified diacetin fats exhibit a lower viscosity than 

ing 1-aspartyl-l-phenylalanme methyl ester (commer- ^erin fats, which facilitates pouring the modified fats 

cially available as aspartame or Nutn-Sweet TM ), sac- ^ molds ^ ^ ^ ^ ^ ding lecithin . 

channe cyclamate and the potassium salt of 6-methyl- 25 y m diacetin fets demold much 

3,4-d*ydrol, more ^ ^ unmodified ^tin fats, 

mercially available as acesulfame-K), or a mixture of As ^ * been mentioned) another advantage of the 

tne ? e * t_ * j j j t • c ^ invention is that chocolate and chocolate-like confec- 

Among the preferred reduced calorie confectionery "* v ^ . _ _ , , . ^ _ , . te 

coatings prepared using the modified diacetin fats of 30 *onery coatings made using the modified diacetin fats 

SvLtioTare those employing little or no sucrose. of this nv ?f do not ^°° m ™ d ' r ^ um ' 

Betause many artificial sweeteners are substantially StoC ^ W ^ m ~^^ 

sweeter than sucrose, a bulking agent such as polydex- usul f ^ Mo ™ v fj n °* ^mre ^emp^ 
trose, isomalt, isomaltulose, pol^lucose, potymaltose, mg^mdeed modified ^tofa^ 
carboxymethyl-ceUulose, microcrystalline cellulose, 35 without afterwards exhibiting bloom and this can 
cellulose gel, arabinogalactan, as well as mixtures or gready simplify the manufacture of confections in corn- 
combinations of any of these is generally employed. mercial apphcations. Modified diacetin fats also set up 
These agents can be included in amounts readily deter- f f» which simplifies the cooling and hardening step in 
minable by the skilled artisan. the manufacture of coated products. 

Confectionery coating compositions made with the 40 On the other hand at levels of less than about 10% 

modified diacetin fats of this invention comprise a fla- crystal modifier, modified diacetin fats do not bloom, 

vor in addition to the fat component in amounts effec- but they exhibit inferior snap, gloss, hardness and ease 

tive to deliver flavor to the product Any type of flavor oi demoldmg At levels of more than about 16% to 20% 

may be employed, including, for example, chocolate, crystal modifier, modified diacetin fats tend to become 

mint, nut, fruit (including coconut), spices such as cin- 45 waxy and have a tendency to bloom, but they demold 

namon and vanilla, coffee, maple, honey, molasses, and readily and are quite glossy. 

the like. Another advantage of the invention is that desirable 

For chocolate and chocolate-like compositions, the organoleptic characteristics can be achieved in coatings 

source of chocolate flavor may be cocoa powder, cocoa formulated with diacetin fats containing about 10% to 

butter, chocolate liquor, or the like. Preferably, the 50 about 16% crystal modifier In preferred embodiments, 

source of chocolate is present in an amount of about 5% coatings melt away pleasantly in the mouth without 

to about 40% by weight, more preferably about 10% to leaving a waxy mouthfeel, even after many months on 

about 35%, most preferably about 25% to about 35% the shelf. 

by weight Most commonly, cocoa powder, which is Another advantage of the invention is that preferred 

usually formed from the press cake remaining after 55 modified diacetin fats are low in calories and contain 

pressing chocolate liquor, such as by grinding the cake little lauric, myristic, and/or palmitic acid or trans un- 

first through a coarse tooth roller and then through a saturation, which have recently investigated regarding 

finer grind into the desired powder, is utilized. When effects on cholesterol concentrations in blood serum 

white chocolate is desired, though, cocoa powder can (Bonanome, A., and Grundy, S. M., New Eng. Jour, 

be eliminated, and the desired chocolate flavor pro- 60 Med. 318: 1244-1248 (1988) and Mensink, R. P., and 

vided by using cocoa butter in the composition. An Katan, M. B., New Eng. Jour. Med., 323: 439-445 

advantage of the invention is that cocoa butter is misci- (1990)). 

ble in modified diacetin fat in all proportions. EXAMPLES 

Confectionery coating compositions made using the 
modified diacetin fats of this invention can also contain 65 The following examples are presented to further illus- 
other ingredients depending upon the flavor or other trate and explain the present invention and should not 
properties desired. For instance, milk or milk powders be taken as limiting in any regard. Unless otherwise 

or solids (preferably nonfat) can be included, as can indicated, all parts and percentages are by weight, and 
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are based on the weight at the particular stage of the Hg, 180° to 200° C). The yield is 1200 g (2.1 moles) of 

processing being described. a golden yellow wax. Fatty acid analysis shows the 
Nuclear magnetic resonance (NMR) data reported product to have 66% acetic acid residues and 34% 
are proton NMR data. Fat product analysis also em- stearic acid residues. This diacetostearin is employed in 
ploys supercritical fluid chromatography (SFC), sepa- 5 the next example. 

rating and quantifying the mixture components, using a To prepare acetodistearin, a distearin starting mate- 
standard procedure. After filtering through a 0.45 mi- rial is first prepared. A 3-L, 2-neck reaction flask 

cron filter, 0. 1 ul of a 30 to 50 mg/ml sample is injected equipped with a hearing mantle, thermometer, stirrer, 

onto a 1 X 100 mm Deltabond Cyano TM column from and reflux condenser is charged with 248 g stearic anhy- 

Keystone Scientific in a Suprex Model 200A S.C.C. 10 dride (0.45 moles, obtained from Aldrich) and 37 g 
having an S.C.C.-grade carbon dioxide mobile phase glycidol (0.5 moles). The mixture is stirred and heated 

and an oven temperature of 125° C. A linear pressure t0 95MOO 0 C. for 3 hours, 3.2 g tetraethylammonium 

gradient of 100 to 300 atmospheres is applied over a bromide is added, and the mixture stirred and heated for 

course of 20 xmnutes (lc, 10 aWmin), followed by a another 3 hours at 100M05* C. DI^2-amino-l- 

hold at 300 atmospheres for 10 minutes. A flame ioniza- 15 propanol (2 , 4 g) is added and the flask is cooled until it 

tion detector at 400 C. detects emerging mixture com- so iidifies (-65* C). The reaction flask is placed in a 

ponents run against an internal standard of methyl tet- 60 .„ 65 o c oven> hdd for 48 fa ^ ^ heated to 

radecanoate (10 to 12 mg/mL) in methylene chlonde. melt ^ duct for tnmsfer mt0 a ^ beaker ^ 

External standards of mono- di-, and totearm (~ 10 duct ^ hom washed and dried. 

mg/mL each) are run under identic^ conditions. Usmg 20 ^ g5% ^ of a n% ^ . bWd 

these peak are^s the peak areas of the sample are nor- A 3 . L ^-neck reaction flask equipped with a heating 

^S^^^^SS^ y mantle, stirrer, thermometer and reflux condenser is 

Differential scanning calorknetry (DSC) is used to S (™ mole) of the msteam storting 

obtain infonnationabout the melting and crystallization 25 ™*™ L ^ 15 mel Q ^ 82 S aceb ° anhydnde (M mole 

behavior of the fats and solids content at any given + a 5 T* 1 e ?^ ~ W * ^ < *? mfi ? ^ ncb Q 

temperature. A sample is cooled from about 20* C. P^^) * f dde ^ and the mixture is refluxed for 8 

above its melting point to about 20° C. below, held at Pacing a white solid at room temperature, 

the final temperature, and then reheated to the initial ^ P r0 * uct is vacuum d^ttUed to remove acetic acid, 

temperature. Crystallization and melting thermograms 30 through a falling film 1 still 1(164° to 168' C, <1 

are subjected to several analyses. The melting point(s) ™ "g to remove volaules) and deodorized (180* to 

are taken as the peak minim,, (endothermic transition in 200 C » 50 ^ water ' < 1 ^ H S>- Fattv ^ysis 

the down direction of the chart plotting mW per unit shows this product to have 31% acetic acid residues and 

time versus temperature) obtained in the heating cycle, 69% ste ^ acid residues. This acetodistearin is em- 

and the crystallization temperature as the peak onset in 35 P lovcd m toe next example. 

the cooling cycle. Enthalpies of phase transitions are Alternatively, acetodistearin is prepared by adding 5 

automatically calculated in mJoules/mg of sample by mL acetvI chloride to 90 mg (0.14 moles) 1,3-distearin, 

choosing the two temperature points of onset of melting and stirring and heating the mixture to 85* C. until all 

and 100% melted. Percent solids, i.e„ the percent liquid the acetyl chloride is reacted. An additional 2 mL acetyl 

portion of the sample at any given temperature, are 40 chloride is added and the mixture is reheated to yield 

calculated by integration. predominantly 2-acetyl-l,3-distearoyl glyceride. Simi- 

Unless otherwise indicated, solid fat indices (herein tely, a mixture of 2.1 g (0.01 mole) stearoyl chloride 
abbreviated S.F.I.) are determined using dilatometry and 1.4 g (0.01 mole) monoacetin obtained from Kodak 
according to A.O.C.S. Method Cd 10-57 (1989), report- & heated to 85° C. for 2 hours, another 4.0 g stearoyl 
ing solids at 50' F. (10* C), 70° F. (21.1* C), 80° F. 45 chloride is added, and the mixture is reheated to yield 
(26.7* C), 92* F. (33.3* C), and 100* F. (37.8* C). Solid predominantly l-acetyl-2,3-distearoyl glyceride. 
fat contents (S.F.C.) of the products are determined by Propiodistearin is prepared by reacting a 1:1 molar 
NMR using A.O.CS. method 16-81 (1989). Mettler ratio of distearin with propionic anhydride. A 2-L, 2- 
dropping points (MJ>.P.) are determined using a Met- neck flask equipped with a thermometer, reflux con- 
tier Thermosystem FP 800 following A.O.CS. Method 50 denser, heating mantle and stirrer is charged with 367 g 
Cc 18-80 (1989). distearin, which is melted prior to adding 76 g propionic 

anhydride. The mixture is refluxed at 125° C. for —5 

EXAMPLE 1 hours, left to stand overnight at room temperature, and 

This example illustrates the preparations of diacetos- refluxed with stirring at 80* C. for 6 hours. The mixture 

tearin and several diacetostearin crystal modifiers. 55 is distilled to yield a solid crude product that is dis- 

Diace to stearin is prepared by reacting mono stearin solved in hexane and washed with water until neutral, 
with acetic anhydride. A reaction flask equipped with a Hexane is removed in vacuuo and the off-white product 
magnetic stirrer, heating mantle, thermometer, and re- solid, dried. The yield is 374 g (93%). 
flux condenser is charged with 968.22 g (2.7 moles) Butyrodistearin is prepared by reacting distearin with 
1 -glycerol-rac-monostearm obtained from Spectrum 60 butyric anhydride (—99% pure, obtained from Ald- 
Chemicals (Lot #FC027), which is melted prior to rich). A 3-L, 3-neck flask equipped with a thermometer, 
adding 578.9 g (5.67 moles) acetic anhydride (99%, reflux condenser, heating mantle and stirrer is charged 
Aldrich Chemicals). The reaction flask is heated to with 720 g distearin, which is half melted prior to add- 
reflux for 8 hours until the reaction mixture is a golden ing 204 mL butyric anhydride. The mixture is heated 
liquid at room temperature, and the acetic acid side 65 for ~2| hours at 85* C, left to stand without heat for 
product is removed by vacuum distillation. The yield of two days, and refluxed at 85° C. for 8 hours. The mix- 
distillate is quantitative. The product is passed through ture is distilled twice at 1 mm Hg to yield 743 g (93%) 
a falling film still and deodorized (40 mL water, < 1 mm of a hard, light brown solid. 
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distearin in diacetostearin). The chocolates are sub- 
EXAMP jected to rheological measurements using an In- 

This example compares and contrasts diacetostearin stron tm 4501 equipped with a Series DC automated 
chocolate coatings containing different levels of aceto- Materials Testing System 1.15 (obtained from Instron 
distearin, and comparisons of these with control choco- 5 Corporation, 100 Royall St, Canton, Mass. 02021). 
late coatings containing tempered cocoa butter. Puncture and three point bend tests that compare and 

The coatings are prepared by mixing equal parts contrast measurements of a standard force directed as a 
confectioner's sugar, cocoa powder, and fat thoroughly probe or blade against the samples as a function of time, 
at 55° to 65° C. The mixture is then poured into molds the applied load per unit of cross section against an 
and allowed to cool to ambient temperature or refriger- 10 increase in length per unit length, and stress versus 
ated. The coatings are then stored at 24° C. strain are run. 

FIG. 1 shows the solid fat content on the day of The puncture tests are run using a 1.6 mm probe at 50 
preparation of the diacetostearin coatings containing mm/min at 73° F. and 50% humidity. Fifteen data 
three levels of acetodistearin: 2% (—-A---), 13% points are collected per sample, and the maximum stress 

C -€>•"»), and 30% ( ) compared with tern- 15 (dyne/cm 2 X 10 6 ) for each sample is averaged. Three 

pered cocoa butter ( B— ). point bend tests are run in triplicate at 50 mm/min at 73° 

The DSC melting profile of coating prepared using F 311(1 50% humidity for each sample using the same 
cocoa butter ( — B — ) is compared with a sample equipment and a 69.49 mm X 2. 81 mm blade descending 
coating prepared using diacetostearin containing 2% on a platform having a 3.0 cm spacing between bars, 
acetodistearin in Figure 2. Freshly prepared 20 ^ average maximum stress (dyne/cm^X 10 6 ) is plot- 
(—A — ), the sample coating is softer than the cocoa ted in FIG. 5 (A summarizes puncture test data; B, three 
butter control. The coating has an acceptable, though. P oint bend test data )* 

somewhat too soft, mouthfeel. After storage for two plots of load versus displacement and data on stress 
weeks, the melting profile exhibits a slight change Young's moduli (C summarizes three point bend 

), which remains relatively stable for two 25 tet ^ta) illustrate that diacetostearin exhibits more 

months ( — ) to a year. The coating remains elasticity than the other samples containing crystal 

slightly too soft, pliable, bendable and rubbery. modifiers. The samples do not show a steep slope to a 

FIG. 3 demonstrates the change in solid fat content shar P P eak expected for a material undergoing brittle 
with time for a chocolate coating containing 30% fracture. Instead, the material deforms with the applied 
acetodistearin and 70% diacetostearin, compared with a 30 load FlG - 5)- The material behaves like a plastic 

cocoa butter control coating ( — '& )• When newly material where deformation or flow occurs, and so the 

prepared (— & — ), it exhibits a somewhat too waxy chocolate bars exhibit no snap. 

mouthfeel. Within a few days at room temperature, it In contrast to this, chocolates made diacetostearin 

becomes very waxy ( .©»...) at 2 days; ( ) at containing crystal modifiers have a steeper slope and 

4 days). Thus, levels of 30% are too high for 35 sharper peak than the diacetostearin samples. The stress 
ambient shelf stored products. However, the at failure, which is related to the peak load, and the 
level is satisfactory for some refrigerated prod- Young's modulus, which is related to the slope of the 
ucts because at these levels of acetodistearin in diacetos- curve ' illustrate the differences. The values are higher 
tearin, the changes to harder fat crystal forms are ^ samples containing crystal modifiers undergo brit- 
slowed in the refrigerator. 40 ^ e fracture rather than deforming under an applied 

The solid fet content profile and changes with time load ' ^ hence sna P not observed with diacetin. 

for a coating containing, instead, 13% acetodistearin EXAMPLE 4 

and 87% diacetostearin, exhibits an acceptable mouth- m 

feel freshly prepared («- A~- ). Over a period of ^ e^P 1 * 5 illustrates how improved acetoglyce- 
several weeks, it hardens to a state closer to cocoa 45 ndes of ^ lnventl °n can be prepared using intere- 
butter ( «>....) at 10 weeks), and remains stable in sterification. 

this state ( ) at 4 months). The chocolate exhib- Diacetostearin containing crystal modifiers are pre- 

its better snap, hardness, and improved mold release V^ed by reacting 1 mole fully hydrogenated soybean 
compared with the T% sample oil ( obtained from Vandenberg Food Ingredient Group, 

A confectioner's coating exhibiting good properties is 50 Lias > m -) 12 moles triacetin (obtained from Aid- 
also prepared by thoroughly combining equal parts rich chemica l Company, Milwaukee, Wise). The reac- 
confectioner's sugar, cocoa powder and a mixture of m Wended and heated to 115° C and interesteri- 

13% acetodistearin and 87% diacetostearin at 55° to 65° fied m ^ presence ° f °- 4 ^ sodium methoxide by heat- 
C, adding 0.5% by weight lecithin, and cooling. ^ agitation under a vacuum for about 10 minutes. 

55 The reaction is stopped and the mixture cooled, 
EXAMPLE 3 washed, bleached, dried and filtered to yield a product 

This example further compares and contrasts the havin S a M DP - o f 31.2° C. This is further purified by 
physical properties of diacetostearin with diacetostearin steam deodorization at 210* C. for 2 hours to yield a 
containing crystal modifiers. soHd P roduct ^ving a M.D.P. of 35.7° C and an S.F.C. 

Using a Brookfield viscometer at 41.5* C, pure diace- 60 of 90.6% at 32' R, 89.0% at 50* F., 87.0% at 70° R, 
to-stearin is very thick and does not flow, exhibiting a 83 9% at 8 o °° 37.4% at 92* R, 1.0% at 100* R, and 
viscosity of 16.4 centipoise. A mixture of 12.5% aceto- at F * 

distearin in diacetostearin flows more, exhibiting a vis- Another unproved acetoglyceride fat of this inven- 
cosity of 8.1 centipoise. A mixture of 25% acetodistea- tion * prepared by interesterifying 1 mole hydroge- 
rin and 75% diacetostearin flows readily and exhibited 65 ***** canola (refined, low erucic rapeseed oil contain- 
a viscosity of 4 1 centipoise. 4 % palmitic acid, hydrogenated at 180° C. and 60 

Chocolate bars having identical dimensions are pre- Ibs hydrogen until the Iodine Value (IV) is ^3) with 8 
pared by mixing 1 part confectioner's sugar, 1 part moles triacetin using the procedure described above 
cocoa, and 1 part of these test fats (diacetostearin, 
12.6% acetodistearin in diacetostearin, and 25% aceto- 
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and steam deodorizing to yield a product having a 
M.D.P. of 36. r C. and a S.F.I. of 69.7% at 50° R, 
67.4% at 70° F, 63.1% at 80° R, 29.6% at 92° R, and 0 
at 100' F. Another sample is prepared by interesterify- 
ing 1 mole of hydrogenated high erucic rapeseed oil 5 
(obtained from CSP) with l.S moles triacetin in the 
presence of 0.3% sodium methoxide and steam deodor- 
izing to yield a product having a M .D.P. of 50° C. 

The above description is for the purpose of teaching 
the person of ordinary skill in the art how to practice 10 
the present invention, and it is not intended to detail all 
those obvious modifications and variations of it which 
will become apparent to the skilled worker upon read- 
ing the description. It is intended, however, that all such 
obvious modifications and variations be included within 15 
the scope of the present invention, which is defined by 
the following claims. 

We claim: 

1. A coating composition having an acetoglyceride 
fat ingredient comprising a mixture of 20 

(a) about 70% to about 95% of a diacetin fat compris- 
ing triglycerides bearing two acetic acid residues 
and one long, saturated Cieto C22 fatty acid residue 
per molecule; and 

(b) about 5% to about 30% of a crystal-modifying fat 
comprising triglycerides bearing one short C2 to 
C4 acid residue and two long, saturated Cie to C24 
fatty acid residues per molecule added to the diace- 
tin fat in amounts effective to impart snap to the 30 
composition so that the composition undergoes 
brittle fracture rather than deforming under an 
applied load. 

2. A composition according to claim 1 wherein the 
crystal modifying fat is selected from the group consist- 35 
ing of acetodistearin, propiodistearin, butyrodistearin, 
and mixtures of these. 

3. A composition according to claim 2 wherein at 
least about 85% of the diacetin fat is diacetostearin. 

4. A composition according to claim 3 wherein the 40 
crystal modifying fat comprises acetodistearin. 

5. A confectionery composition according to claim 4 
further comprising a chocolate flavor and a sweetener. 

6. A composition according to claim 1 wherein the fat 
ingredient comprises a mixture of about 83% to about 45 
90% diacetin fat and about 10% to about 16% crystal 
modifying fat 

7. A composition according to claim 6 wherein the fat 
ingredient comprises a mixture of about 87% diacetin 
fat and about 13% acetodistearin. 50 

8. A confectionery coating composition comprising a 
coating composition according to claim 1. 

9. A composition according to claim 8 wherein the 
coating composition comprises from about 10% to 
about 20% crystal modifying fat. 55 

10. A composition according to claim 9 wherein the 
coating composition comprises from about 10% to 
about 18% crystal modifying fat. 
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11. A composition according to claim 10 wherein the 
coating composition comprises from about 10% to 
about 16% crystal modifying fat. 

12. In a confectionery coating composition compris- 
ing a sweetener, a flavor, and a diacetin fat ingredient 
selected from the group consisting of diacetopalmitin, 
diacetostearin, diacetoarachidin, diacetobehenin, and 
mixtures thereof, an improvement wherein the diacetin 
fat ingredient further comprises about 10 to about 18% 
of a crystal modifier comprising triglycerides bearing 
one C2 to C4 acid residue and two saturated C16 to C22 
fatty acid residues per molecule such that the coating 
composition containing crystal modifier exhibits snap 
and undergoes brittle fracture rather than exhibiting 
plasticity and deforming under an applied load like a 
diacetin fat. 

13. An improvement according to claim 12 wherein 
the diacetin fat comprises diacetostearin and the crystal 
modifier comprises acetodistearin. 

14. An improvement according to claim 13 wherein 
the flavor is chocolate. 

15. An improvement according to claim 13 wherein 
said crystal modifier further comprises sorbitan tristea- 
rate. 

16. A confectionery coating composition comprising 
a sweetener, a flavor and a fat ingredient, wherein the 
fat ingredient comprises a mixture of about 84% to 
about 90% diacetostearin and about 10 to about 16% 
acetodistearin. 

17. A composition according to claim 16 comprising 
about 87% diacetostearin and about 13% acetodistea- 
rin. 

18. A method for improving the crystal properties of 
a saturated diacetin coating fat comprising incorporat- 
ing into said diacetin coating fat from about 10 to about 
16% of a crystal modifier comprising triglycerides bear- 
ing one C2 to C4 acid residue and two saturated de to 
C22 fatty acid residues. 

19. A method according to claim IS wherein the 
saturated diacetin coating fat is selected from the group 
consisting of diacetopalmitin, diacetostearin, 
diacetoarachidin, diacetobehenin, and mixtures of these. 

20. A method according to claim 19 wherein the 
crystal modifier is selected from the group consisting of 
acetodistearin, propiodistearin, butyrodistearin, and 
mixtures of these. 

21. A method according to claim 20 wherein the 
diacetin coating fat is predominantly diacetostearin and 
the crystal modifier comprises acetodistearin. 

22. A method according to claim 21 wherein the 
diacetin coating fat contains about 13% crystal modi- 
fier. 

23. A method according to claim 19 wherein the 
diacetin coating fat further comprises about l.S to about 
4% sorbitan fatty acid ester. 

24. A method according to claim 23 wherein the 
sorbitan fatty acid ester is sorbitan tristearate. 

***** 
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